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A. 

What is your name and business address? 

Frank Frentzas, Commonwealth Edison Company, Three Lincoln Centre, Oakbrook 

Terrace. Illinois 60181-4260. 

What is your position at ComEd? 

I am ComEd's Transmission Engineer for underground projects. This is a system-wide 

position within Lines Engineering in the Planning and Engineering Organization of 

ComEd. 

What are your duties as Transmission Engineer? 

I am ComEd's chief engineer for underground transmission functions. As such, I 

supervise all engineering and estimating work relating to the siting of underground 

transmission lines in conjunction with the associated substations and other facilities. My 

duties encompass evaluating the suitability of potential rights-of-way and sites for the 

construction of electric utility facilities, estimating the cost of construction of the 

transmission line facilities, participating in the selection of a preferred site and/or route 

for such facilities, and the development of a basic design for the transmission line 

facilities which is safe and consistent with good engineering practice and legal 

requirements. My responsibilities also include the complete engineering and design 

functions for most underground transmission line projects. 

How long have you worked at Commonwealth Edison Company? 

For seven years. 
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Q. 
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A. 

In what areas have you worked at ComEd? 

All of my work has been in the transmission and distribution area. I started out in the 

right-of-way encroachment group. I was then assigned to the siting and estimating group, 

where I worked on finding suitable transmission line and substation sites, and estimating 

the cost of new transmission lines and substations. I have also worked in the reliability 

and standards area, the cable replacement team, as a Project Engineer in the underground 

transmission group, and as a resource coordinator for the engineering of transmission 

lines. 

Please describe your education. 

I have a Bachelor Science in of Electrical Engineering from the Illinois Institute of 

Technology. I also have a Masters of Science in Electrical Engineering fkom the Illinois 

Institute of Technology. 

Are you familiar with the matters set forth in ComEd's petition in this docket? 

Yes, I am. 

How have you become familiar with the project? 

As ConiEd's Transmission Engineer, I have the responsibility for the conceptual design and 

engineering of these two proposed lines, as well as the analysis of possible alternative 

designs and routes. 

39 Q. 

40 A. Yes,theyare. 

To the best of your knowledge are the statements set forth in the Petition true and correct? 
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A. 

Q. 
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What is the purpose of the Petition? 

To obtain a Certificate of Public Convenience an Necessity authorizing ComE to 

construct, operate, and maintain a new 138,000 volt underground electric transmission 

line connecting two ComEd substations. One substation is an existing substation, known 

as TSS 82 Crosby. The other substation is TSS 90 Dekoven, which ComEd expects to 

put into service during the summer of 2002. 

What is the purpose of your testimony in support of this Petition? 

The purpose of my testimony is to describe the facilities which ComEd proposes to 

construct; to describe the process by which ComEd selected the route for those facilities; 

to explain why the proposed route and design should be approved; and to describe the 

process of constructing the proposed facilities and the cost thereof. 

What does Exhibit A to the Petition show? 

Exhibit A shows the proposed route for the Line, as well as the typical cross sections of 

the conduit packages. It shows how the new transmission circuits will be contained in the 

conduit packages. While Exhibit A fairly represents the typical cross-sections, the design 

and location of the actual conduits may vary, as required by final engineering and 

construction needs. 

Exhibit A shows where the proposed lines cross federal, state, and county 

highways and other major streets. It also shows the location of railroad tracks, the name 

of the railroad owning those tracks, the location of any pipelines and major power or 

communication lines to be crossed or paralleled within one-half mile of the line, and the 
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names of the utilities owning or operating such lines. As Mr. Jones testifies, additional 

power and communication lines routinely associated with the local delivery of utility and 

telecommunications services also exist within one-half mile of the proposed line, but are 

too numerous to show on Exhibit A. 

Q. 

A. 

Please describe the route of the proposed line l?om Dekoven to Crosby. 

The line will be constructed almost exclusively under city streets. As more fully 

described in Exhibit B to the Petition, the line will begin at ComEd’s TSS 90 Dekoven 

substation, and go under Taylor Street to DesPlaines Avenue, run under DesPlaines 

Avenue past a future substation site at DesPlaines and Madison (preliminarily designated 

TSS 36 Clinton) to Fulton Street, go west one block on Fulton to Union Street, then go 

north on Union Street to Grand Avenue, and go east on Grand Avenue, under the North 

Branch of the Chicago River, to existing TSS 58 Grand, which is on Grand Avenue 

between Kingsbury and Orleans Streets. From the Grand substation, the line will exit on 

the north side of the substation, located within an existing duct package, following the 

existing ducts west on Ohio Street to Kingsbury, and north on lngsbury  to Chicago. At 

Chicago, the line will jog to the west and then continue north on Cambridge in newly 

constructed ducts. The line will then again jog to the west on an alley owned by the City 

of Chicago, and continue north on the City alley to Oak Street. The line will then go west 

on Oak Street to Crosby Street, north on Crosby, west on Hobbie, north on Kingsbury, 

and the west under the North Branch of the Chicago River to Halsted Street. The line 

will cross under Halsted Street to Haines Street, go west under Haines to Hickory Street, 

north on Hickory to Bliss Street, and west on Bliss and across North Branch Street to the 

new site of TSS 148 West Loop. The proposed line will exit the substation and go south 
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Q. 

A. 

on North Branch Street to Halsted, and go north on Halsted to ComEd’s terminal 

property on the west side of the canal, then go across the North Branch of the Chicago 

River and into ComEd’s existing Crosby substation. There are two other segments we 

will build. One segment will connect the new West Loop substation to the two existing 

lines which connect to existing Crawford Station; the other segment will connect West 

Loop substation to the remaining portion of the two existing lines which are connected to 

Crosby substation. 

Please describe the circuit configuration and the type and design of the proposed lines. 

Most of the line will share a common configuration. The underground duct package will 

be nine six-inch PVC plastic conduits encased in concrete. The transmission circuits will 

each use three 1600 mm2 copper conductors with cross-linked polyethylene (XLPE) 

insulation. Each duct package will contain two three-phase 138 kV circuits, or six 

transmission conductors in total, two sheath bonding cables, and a fiber optic cable for 

system protection purposes. This configuration will he used from Point A to Point B (as 

shown on Exhibit A), from Point C to Point D (Grand substation), and fiom Point D to 

Point E (northern river crossing). 

Certain sections of the line require different configurations. From Point B to 

Point C, the southern river crossing, the line will occupy an existing freight tunnel. 

Within the freight tunnel, the two circuits will each be contained in a ten inch PVC 

plastic conduit encased in concrete. Within each of the two conduits, each circuit will be 

comprised of three 1600 mm2, XLPE insulated cables. 

From Point E to Point F (the northern river crossing), the line will go underneath 

the North Branch of the Chicago River. At this crossing the line converges with the other 

Docket 01-0833 Page 5 of 14 ComEd Ex. 2 



118 

119 

120 

121 
~ 

122 

123 

124 

125 

126 

127 

128 

129 

130 

proposed 138 kV lines. The configuration at this location will include multiple circuits in 

two larger duct packages encased in concrete. The method used to install the duct 

packages will be determined in the final engineering phase. 

From Point F to Point G (West Loop substation), the Grand to West Loop lines 

will be co-located with two 138 kV circuits extended from Crosby that are electrically 

connected to Ontario. The two pairs of circuits will be separated into two duct packages. 

These duct packages are designated as duct Detail 44A on Exhibit A, sheet 1 of 2. The 

duct packages will each consist of 16 six-inch PVC plastic ducts, and will contain two 

three-phase circuits, one circuit using 1600 mm2, XLPE insulated cables running from 

Grand to West Loop, and the other circuit using 1200 mm’, XLPE insulated cables that 

will carry power from West Loop to Ontario. 

From Point G to Point F, the West Loop to Crosby line will be co-located with 

one 138 kV circuit extended from Crosby that is electrically connected to Clyboum. The 

circuits will be constructed in two duct packages. These duct packages are designated as 

duct Details 44B and 44D on Exhibit A, sheet 1 of 2. Each duct package will consist of 

16 six-inch PVC plastic ducts. Duct package 44D will contain two three-phase circuits, 

one circuit using 1600 mm2, XLPE insulated cables running from West Loop to Crosby, 

and the other circuit using 800 mm2, XLPE insulated cable that will connect West Loop 

to Clyboum. Duct package 44B will contain one three-phase circuit using 1600 mm2, 

XLPE insulated cables running from West Loop to Crosby. 

From Point E to Point H the West Loop to Crosby line will be co-located with the 

two 138 kV circuits extended from Crosby that are electrically connected to Ontario and 

the one 138 kV circuit extended from Crosby that is electrically connected to Clyboum. 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

The circuits will be constructed in three duct packages. These duct packages are 

designated as duct Details 44A and 44C on Exhibit A, Sheet 1 of 2. Each duct package 

will consist of 16 six-inch PVC plastic ducts. The two 44A duct packages will each 

contain two three-phase circuits, one circuit using 1600 m2, XLPE insulated cables 

running from West Loop to Crosby, and the other circuit using 1200 m2, XLPE 

insulated cables that will carry power from West Loop to Ontario. Duct package 44C 

will contain the circuit using 800 m2, XLPE insulated cable that will connect West 

Loop to Clybourn. 

From Point G to Point J (Division Street existing lines), all circuits will run under 

North Branch Street. Subject to final engineering, each circuit will consist of 2250 kcmil, 

paper insulated cables. 

Why is ComEd proposing to use the routes specified on Exhibit A? 

They are the shortest, least-cost routes for the lines. They use existing transportation 

comdors, and minimize the number of landowners from whom ComEd needs property 

rights. 

Did ConiEd seek alternative routes to the Line? 

Yes, we looked at numerous alternatives. 

How did ComEd identify and analyze alternatives? 

Given the locations of the substations to be connected, we canvassed the area for possible 

transportation rights-of-way that might be feasible for construction. We also discussed 

the possible routing with officials at the City of Chicago, and in particular the Bureau of 
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Q. 

A. 

Q. 
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Q. 
A. 

Inspections, to find viable routes, coordinate ComEd’s construction with other possible 

construction activities, and to evaluate possible underground obstacles that could delay 

construction and drive up costs. 

For the Dekoven-to-Grand section of the line, describe what routes ComEd analyzed. 

We examined a number of combinations of city streets and other transportation rights-of- 

way. There are so many streets and tunnels in the area that it made sense to break the 

analysis up into smaller chunks. So we actually looked first at getting from the DeKoven 

substation to the cut-in for a future substation at DesPlaines and Madison, whch we are 

calling Clinton TSS. This is roughly halfway between DeKoven and Grand. The routes 

which we considered for the DeKoven to Clinton segment are shown in Attachment FF-1. 

Why is the proposed route superior to the other alternatives? 

The proposed route, option 3 on Attachment FF-1, requires ComEd to obtain a right-of- 

way permit from just one source, the City of Chicago. It is direct and involves few turns. 

As shown on Attachment FF-1, it is the least cost of the alternatives. 

For the Clinton to Grand section of the line, describe what routes CornEd analyzed. 

Again, we examined a number of combinations of city streets and other transportation 

rights-of-way. The segment requires us, in some way, to cross two obstacles: a railroad 

and the Chicago River. The routes which we considered are shown in Attachment FF-2. 

The route we propose is option 11B on Attachment FF-2. 

171 Q. Why is the proposed route superior to the other alternatives? 
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A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

The route we propose is least cost. It makes use of an existing freight tunnel to cross the 

river, avoiding additional regulatory approvals. 

For the Grand to West Loop section of the line, describe what routes ComEd analyzed. 

We examined a number of combinations of city streets and other transportation rights-of- 

way. This segment requires the line to cross the North Branch Canal to reach the 

substation site on Goose Island. We also had to find a workable location under city 

streets that are already heavily congested with underground utilities. The routes which 

we considered are shown in Attachment FF-3. The route we propose is option 8 on 

Attachment FF-3. 

Why is the proposed route superior to the other alternatives? 

The route we propose is the least cost. For part of the route, we can make use of an 

existing ComEd conduit that has open ducts. North of the existing conduit, on 

Cambridge Street, a section of the street is privately owned, and ComEd does not have an 

easement to place cables beneath it. Therefore, to avoid the use of a private street we 

propose to use an alley that belongs to the City of Chicago. To cross the canal we will 

construct a crossing common to the multiple transmission circuits for the West Loop 

Project. 

For the West Loop to Crosby section of the line, describe what routes ComEd analyzed. 

Although the distance is not very far, we actually examined a number of combinations of 

city streets and other transportation rights-of-way. Again, this segment requires us, in 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

some way, to cross the Chicago River. The routes which we considered are shown in 

Attachment FF-4. The route we propose is option 6A on Attachment FF-4. 

Why is the proposed route superior to the other alternatives? 

The route we propose, option 6A, is the least cost feasible alternative, It will use the 

same crossing under the North Branch Canal as the Grand to West Loop lines. 

You said it was the least cost “feasible” alternative. Did you look at other possibilities 

and reject them? 

Yes. We looked at several schemes that would use an existing gas tunnel. On 

Attachment FF-4, these are identified as routes 3, 4, and 5A, 5B, and 5C. We were 

hoping we could save costs this way, but the tunnel does not have the physical capacity to 

accommodate the proposed transmission lines. Also, options IA and 2A would be less 

costly than the proposed option 6A. However, it would not be possible to construct 

conduit in Haines Street and Hickory Avenue because these streets will already be full of 

conduit since they are included in the proposed option 8, shown on Attachment FF-3, for 

the Grand to West Loop line. In other words, the Haines/Hickory route is a good one, but 

we can only use it once, and we did. 

Finally, for the West Loop to Division Street tie-in line, describe what routes ComEd 

analyzed. 

Although the distance is not very far, we examined eight different ways to accomplish the 

tie-in. The routes which we considered actual, viable alternatives are shown in 

Attachment FF-5. The route we propose is option 1 on Attachment FF-5. 
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Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

A. 

Q. 

Why is the proposed route superior to the other alternatives? 

The route we propose is least cost, and the shortest and most direct of the alternatives, 

Will the proposed lines be constructed in accordance with all applicable federal and state 

regulations and orders of the Illinois Commerce Commission? 

Yes. The lines will be constructed in accordance with all applicable regulations and 

orders of the Illinois Commerce Commission, including 83 Ill. Admin. Code Part 305, 

and the National Electric Safety Code. 

Is it anticipated that any problems of inductive interference will result from the lines? 

No. 

How will the construction of the lines be managed? 

The lines will be installed primarily by contractors supervised by ComEd. The contracts 

involved will be managed and field inspection and construction review provided by 

ComEd's Project and Contract Management Organization (formerly known as the Contract 

Services Department). This organization and its predecessors have many years of 

experience in managing ths type of work and is adequately staffed to assure all work is 

done per specifications in a complete workmanlike manner. The majority of ComEd's over 

five thousand miles of transmission circuits have been installed by outside contractors 

under direction of this organization and its predecessors. 

What is the length, estimated direct cost, and cost per foot of the proposed transmission 

lines? 
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A. We estimate the direct cost of the lines at $59 million in 2002 dollars. The total length of 

transmission line is 6.14 miles. This translates to a unit cost of $1,820 per foot. The main 

cost components are: (1) the river crossing between the proposed West Loop and existing 

Crosby substations; (2) the structures required to access the Chicago Freight tunnels; (3) 

conduit trench excavation and encased conduit bank installation; (4) 138kv cable & cable 

accessories; and (5) 138kV cable installation, splicing, and terminating. 

Q. 

A. 

How do these estimated costs compare to previous underground transmission projects? 

These figures are higher than most other projects. The reason they are high is because this 

project includes more than just burying conduits below city streets. There are two 

relatively short segments of this project which drive the overall costs higher. The first is 

the river crossing between the West Loop and Crosby substations, and the other is the 

river crossing on Grand Ave. If we deduct the estimated costs for just these two segments 

from the estimated total of $59 million, we would estimate the project cost to be 

$43 million. This translates to approximately $1,325 per foot, which is similar to the 

costs we have experienced in the past. 

Q. What is the estimated cost of all the construction involved in this project, including 

substation work? 

Our current estimate is $1 14 million in 2002 dollars. That includes the substation work at 

our existing DeKoven, Grand, and Crosby substations, and building a new transmission 

substation at West Loop. 

A. 
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Q. Do you have a copy of a street map that notes the location, dimensions, and excavation 

size of any new enclosures that are proposed for the Dekoven - West Loop - Crosby 

138kV transmission lines. 

What we have available at this time, which shows streets, is attached to the Petition as 

Exhibit A. More detailed information will become available when initial phases of the 

final engineering work is completed. These can be supplied to the Commission’s Staff 

when they are completed. 

A. 

Q. Do you have a map or drawing that illustrates how the existing 138 kV lines from 

Ontario, Clyboum, Rockwell, and Crosby substations will be re-routed and connected to 

the proposed West Loop substation? 

Yes. Exhibit A to the Petition shows this information, as best we know it now. More 

detailed information will be available when we have completed the initial phases of the 

final engineering work. We can forward the more detailed drawings containing this data 

to the Commission’s Staff when they are completed. 

A. 

Q. When is the work to re-route 138kv lines from Ontario, Clybourn, Rockwell , and Crosby 

substations to the proposed West Loop substation, to occur? 

The detailed schedule for this work will he developed considering the manpower 

resources required to do the work and the outage availability of the affected transmission 

lines and the associated substation equipment. The general schedule to complete this 

work is in the latter part of 2003. 

A. 

273 Q. What permits will you require for this project? 
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A. 

Q. 

A. 

Q. 

A. 

Federal, City and Railroad permits will be required for this project. 

Have all applicable permits for this project been requested? 

No. We will be applying for these permits shortly as part of our final engineering phase. 

Does this conclude your testimony? 

Yes. 
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Route Alternatives 
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bankaf mer. newfunnel undernvsi to Weal Loop sile 

- 
32 19 

St and ChiCBgoAVe Avolds bury Mlwaukes Ave Useof 
abandoned Yladunat May SI does no1 dirUrO ezJrting VBmC. 
Acqvioition d pmpeny on west side of nver opposite We61 Loop 

lo TSS. 

Same 85 3 except: dms not~mss the properly south Of West 
bank site. 

sile MI1 PBrnlt a greater number Of "anamirrlon iims lo 5e routed 

ACCBSS 10 tunnel8 COJUY. enginesnng tlmelcorla increased. 
Bming under Ohio Street Feeder may be ca$tly Increased 
traffic. possible uiiiiv congestion on EISIO~. 

__ 
32 14 

~ 

32 15 

I I 
Exit Grand TSS. $Y#a.c~ trench east along Grand, entec freight Same as ( A  except doer not cmsl the propeny 8OUlh Of _SI 
funnel at Grand 8 Orleans, to Illin& Io Kingabuw to Grand. under b8nk S/le 

Elston 10 pmpored pmpefly on we81 bank of nYBr new tunnel 
under nver io West Loo0 blts 

Huron 10 Sacgamon lo Fry to May, C ~ S S  Under C&NW R R. (via 
abandoned viaduct) io pmpOSBd propemonwst bank 01 n v ~ r .  
new lunnel YndertivvBrtO West LWP slte 

Existing tunnel bulkhead bleeVeS are I& enough 10 
accommodate he'ie clrWil6 8150 Route avadr CSNW R.R. 8 I -  Ttibbune Company pToperly. Avaldr elevated reslionr of Haloled 

~ . . ~  ~~ ~~~ ~~ ~ 

Attachment 
FF-3 





L 



r
 

0
 



Chicago Optimization Project 
Underground Transmission Lines 

Division St. Tie-In 
Route Alternatives 

Estimated 
Route Cast Route 

Option 
i 

2 

3 

4 

5 

6 

7 

8 

Route 
Lengtl 

(mi.) 
0.37 

0.36 

0.45 

0.44 

0 4 6  

0.48 

0.45 

0.47 

2.58 Tie-in to existing 138kv line at Division and North Branch. run on 
North Branch lo TSS Leave TSS. run O n  North Branch to 138kY 

Shortest distance to Division Street. Possibly run both "legs" Of 
t is in  in Same duct Or same excavation. 

Utility congestion? (Cheek underground utilily drawings.) 

Attachment 
FF-5 

2.60 

3.28 

3.22 

3.16 

3.25 

3.12 

3.21 

~~ ~~ 

iine at Division and North Branch (tie-in). 

Tie-in to existing 138kY line at Division between North Branch and Alternate Io option 1. Atley uniikeiy to have utility cOngeStion. 
Cherry. run to TSS via ailey between North Branch 8 Cherry. 
Leave TSS. run on North Branch to 138kv line at Division and 
North Branch (tie-in). 

Tie-in to existing 138kv line at Division and Chew. run on Cherry Alternate to sliey. Also an alternate to North Branch I both -legs" TWO at-grade railroad crosaings On Cherry (freight spurs - 
to North Branch lo TSS. Leave TSS. run on North Branch to 
138kv line at Division and North Branch (tie-in). 

Tie-tn lo existing 138kv line at Division and Cherry. run SE on 
Cherry to North Branch. weel on North Branch to TSS. Leave 
TSS. return lo Division Stieet 138kv line (tie-in) vie alley beween 
North Branch and Cherry. 

Tie-in to existing 138ku line at Haines 8 Hooker. run on Halnes to Minimize3 excavation on Division (a bury street). COmparstlYely 
North Branch. to TSS. Leave TSS. run on North Branch to 136kv low trafflc volume on Hainell 8 North Branch streels. 
line st Division and North Branch (lie-in). 

Tie-in to existing 138kv tine at Hainer 6 Hooker. run SW on 
Hainer to Hickory. NW to Bliss. SW to North Bmnch. NW to TSS. is congested underground. Alrnort no lraffc On Bliss. 
Leave TSS. run NW on North Branch to 136kV line at Division and 
North Branch (tie-in). 

Tie-in to existing 138kv line at Haines 6 Hooker. run on Hainer to Alternate to option 5. Alley unlikely to have utility congestion. 
North Branch, to TSS. Leave TSS. return to Division Street 138kv Minimizes excavation on Divi$ion (a busy street). Comparaiively 
line (tie-in) Us alley between North Branch and Chew. 

Tie-in to existing 138kv line al Hainei 8 HoDker, run on Haines to Alternate 10 option 6. Alley unlikely to have vtilihl EmgeEtiOn. 
Hickory to Bliss to North Branch. to TSS. Leave TSS. return lo Minimizes excavalion on Division (a bury street). Aimoal no 
Division Street 138ku line (tie-in) via alley between North Branch tramc on Bliss. 
and Cherry. 

Alley is nilmow 

(If tie-in cannot be run on North Branch. Available space (7) On 
east side of Cherry. 

Alternate m case North Branch cannot be wed. Minimizes impact Alley is narrow. Two slLgrsde railmad cmssings on C h e w  
on North Branch 

Currently in use?). 

(freight Spurs - currently in Use?). 

At-grade railroad cmssing 00 North Branch (freight spur - 
currently in use?) Fedex truck depot on NE comer of HBineS 
&Hooker. 

At-grade railroad crossing on Bliss at North Branch (freight 
spur - currently in use?). Fedex truck depot on NE Comer of 
Haines 8 Hooker. 

Altepste to opt100 5 m case Haines 6 North Branch inlerreclion 

Alley is narraw. At-grade railmad CrOPsing on North Branch 
(freight spur - currenth lo use?). Fedex Iruck depot On NE 
corner of Haines 8 Hooker, 

Alley is narrow. At-grade railroad crossing on Bliss at North 
Branch (freight spur - Cumenlly in We?). Fedex truck depot Or 

NE corner Of HsineS 8 Hooker. 

low traffc volume on Haines 8 North Branch streets. 
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